Introduction
The generation of shallow dipping normal faults in regions of extensional stress is a puzzle still waiting to be solved conclusively. Although there is some evidence suggesting the possibility of active seismic slip on subhorizontal planes (e.g. Abers, 1991; Doser, 1987 nodal planes (Rigo, 1994; Rigo et al., 1996) . This area is a very active asymmetric graben with quaternary slip rates of the order of 1 cm/yr (Armijo et al., 1996 ) and a present rate of opening of 1.5 cm/yr from GPS measurements (Briole et al., 1993; Rigo, 1994) . The main active faults located at the southern edge of the Gulf strike E-W and dip north at 45-50 ø (Fig. 1) . No clear activity could be associated with the main active faults observed at the surface (Fig. 1) . Rather, the evems are concentrated in a 2-5 km thick zone at 6-10 km depth. On the basis of microearthquake locations and fault plane solutions Rigo et al. (1996) suggested the existence of an active north dipping low angle detachment fault at a depth of about 10 lcm. This had already been suggested (King et al., 1985) on the basis of geometrical constraints in the eastern part of the Gulf. However, because of the ambiguity between fault plane and aux'fiiary plane in the fault plane solution determinations, Rigo et al. (1996) could not rule out that slip occunext on a series of steeply south dipping planes defining an overall shallow north dipping detachment zone.
In this study, we make use of the fact that a considerable part of the seismic activity in the Gulf of Corinth occunext in spatial clusters to demonstrate that a subhorizontal plane was seismically active. We do this by determining high precision relative locations for cluster events which axe candidates for shallow dipping normal faults. While the conventional location accuracy (depth resolution less than 1 kin) is insufficient to conclusively determine whether some of the events occur on the subhorizontal plane, the relative location accuracy reached for spatially clustered events has been shown in many cases to be sufficient to determine the active fault plane (depth resolution better than 100 m) (e.g. Fremont and Furthermore, it was also assumed that the velocity of the cluster region was 6.0 + 0.1 km (Rigo et al, 1996) . 1000 synthetic data sets were computed in which the relative onset times and the velocity model according to these distributions were perturbed, and a subsequent relocation was performed. For each of the spatial coordina_tes the range containing 95% of the relocations was determined (95% being taken as the uncertainty measure). The corresponding error bars are shown in Fig. 4 . According to this numerical experiment the relocated hypocenters are known within a few tens of meters.
Determination of the active plane
To determine whether the relocated events are aligned along any of the two nodal planes obtained from the focal mechanisms, two different methods were used.
Firstly the best fitting plane for the final event locations using a least square fit was determined. To investigate the accuracy of the predetermined best fitting plane a Monte Carlo technique was employed. Randomly 1000 event combinations were selected according to the determined location errors. For each of these combinations the best fitting plane was computed and the pole of the plane was plotted in a stereographic projection. The obtained pole distribution is shown in Fig. 5 (gray As an independent approach, the three-point method proposed by Fehler et al. (1992) was also used to determine internal alignments in spatially distributed point sets. The philosophy behind this approach is that every combination of three points defines a plane which can be assigned a pole. If the poles of all these planes are plotted in a stereographic projection, preferred planes should show up by clustering of poles. The maximum of the pole distribution corresponds to the preferred plane in the cluster distribution and is indicated in Fig. 5 with a black We do not have enough information at present to favor or reject one or the other of these mechanisms. However we postulate that the microseismicity recorded is restricted to a zone of creep at this depth, where the friction coefficient is likely to be low. Alternatively, fluid pressures may play an important role and independent information is urgently neoded in order to choose between the different mechanisms.
